A 67-year-old man with a DDD pacemaker for complete atrioventricular block had dyspnea with cardiomegaly on a chest radiogram. Additionally, he had atrial fibrillation, which was well controlled with a class Ic antiarrhythmic agent. He had chronic kidney disease; therefore, uremic pericardial effusion was highly suspected, and pericardiostomy was performed. During surgery, the pacemaker mode was temporarily set to DOO to avoid electrical interference. After surgery, dyspnea was relieved, but it recurred 2 days later without aggravated pericardial effusion. An electrocardiogram showed wide QRS tachycardia at 150 beats per minute. What is the mechanism?
Introduction
In patients with a dual chamber pacemaker, wide QRS regular tachycardia occurs under various conditions, such as sinus tachycardia, atrial tachycardia, and pacemaker-mediated tachycardia. Frequently, accurate diagnosis is difficult when P waves overlap large T waves. However, atrial fibrillation or atrial flutter is commonly detected by the automatic switching algorithm, and the DDD(R) mode is converted to the DDI(R) or VVI(R) mode when atrial fibrillation (AF) or atrial flutter (AFL) develops. In the present case, regular wide QRS tachycardia with fixed heart rate developed in the DDD mode. What is the mechanism?
Case
A 67-year-old male patient presented with a history of aggravated severe dyspnea for several months. A chest radiograph showed severe cardiomegaly, and an electrocardiogram revealed sinus tachycardia with ventricular paced beats. An echocardiogram revealed a large amount of pericardial effusion ( Figure   1 ). He had been treated for chronic kidney disease over several years, and his serum creatinine level was 2.7 mg/dL.
A DDDR pacemaker had been implanted 2 years previously for complete atrioventricular block. Paroxysmal atrial fibrillation was diagnosed during follow-up, and he was treated with a class Ic antiarrhythmic agent (flecainide). He maintained sinus rhythm over 1 year.
To treat his pericardial effusion, pericardiostomy was planned.
During surgery, the pacemaker mode was temporarily changed from DDDR to DOO at 70 beats per minute (bpm) to avoid electromagnetic interference. After drainage of a large amount of serous fluid, dyspnea was relieved, and the patient did not experience discomfort. 
C
However, 2 days after surgery, the patient presented with chest discomfort and dyspnea. His heart rate was 150 bpm, and an elecctrocardiogram (ECG) showed paced ventricular rhythm ( Figure 2 ). Sinus tachycardia associated with anxiety was assumed, but other tachycardias were considered because the rhythm sustained for more than 1 day at the same heart rate.
A chest radiogram and echocardiogram revealed that there was no aggravated pericardial effusion causing dyspnea.
Pacemaker interrogation was performed, and an intracardiac atrial electrogram (EGM) showed very fast regular rapid atrial tachyarrhythmia ( Figure 3 ). Ventricular pacing was regular because the ventricular pacing followed every fourth atrial beat. Mode switching during atrial flutter may not reliably occur because atrial activities (sometimes every other atrial activity) occur in a blanking period. Thus, in some cases, the programmable interval can be used for a special response to atrial flutter. 3 When atrial flutter occurrs, the ventricular rate could be very rapid if every flutter wave is followed by a ventricular paced beat.
This happens in any kind of atrial tachyarrhythmias. PVARP is one of the pacemaker timing functions that starts with ventricular activity and acts on atrial channel and prevents the AV interval from restarting due to sensed events such as far-field R waves, retrograde conduction or atrial tachyarrythmias.
In this case, automatic mode switching did not function just by mistake, not by special response for AFL. In this patient, because atrial flutter wave appears just after PVARP whereas other electrical noises and previous flutter activity was within PVARP. 
